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PREFACE

MISTY PICTURE was a high explosive (HE) test sponsored by the Defense
Nuclear Agency. It was detonated at 1000 hours on 14 May 1987. The explosive
charge consisted of 4685 tons (4250 Mg) of ammonium nitrate-fuel oil (ANFO) poured
in bulk into a 44-ft radius fiberglass hemisphere. The airblast and ground motion
environment was used by a variety of agencies to collect basic explosive
environment data or to test systems against a simulated nuclear environment.
The principal experiment governing the size of the event was the Ballistic Reentry
Vehicle (BRV) fly-through experiment.

The test was conducted at White Sands Missile Range, approximately
20 miles (30 km) south of the northern boundary of the range.
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CONVERSION TABLE FOR U.S. CUSTOMARY
TO METRIC (S1) UNITS OF MEASUREMENT

and Other Conversion Factors

(This Table is Unclassified)
Conversion Factors With an Asterisk (*) are Exact

to convert from to multiply by |
angstrom meters (m) 1.000 000*E-10 |
atmosphere (normal) kilopascal (kPa) 1.013 250°€+02 l
bar kilopascal (kPa) 1.000 000°E+02 !
barn meter2 (m?2) 1.000 000°E-28 ‘
calorie (thermochemical) joule {J) 4.184 000°E+00 |
cal (thermochemical)/cm? megajoule/m2 (MJ/m?) 4.184 000°E-02 !
degree (angle) radian (rad) 1.746 329 E-02 :
degrees Fahrenheit (temperature) kelvin (K) Tx=(t°+469.67)/1.8 °
slectron volt joule (J) 1.8602 190 E-19 [
erg joule (J) 1.000 000°*E-07 :
erg/second watt (W) 1.000 000°E-07 i
foot meter (m) 3.048 000°E-01 !
foot-pound-force joule (J) 1.356 818 E+00 !
inch meter (m) 2.540 000"E-02 t
kilotons (KT) terajoule (TJ) 4.184 £+00 ,
ktap newton-second/m?2 i
(N-s/m2) 1.000 000*E+02 i
micron meter (m) 1.000 000°E-06 |
micron Hg, 0°C (pressure) pascal (Pa) 1.333 22 E-O1
mil meter (m) 2.540 000°E-08
mile (international) meter (m) 1.609 344°E+03
ounce gram (g} 2.843 952 E+01
pound-force (ib avoirdupois) newton (N) 4.448 222 E+00
pound-force inch newton-meter (N-m) 1.129 848 E-0O1
pound-force/inch newton/meter (N/m) 1.761 288 E+02
pound-force/ foot2 kilopascal (kPa) 4.788 026 E-02
pound-force/inch? (psi) kilopascal (kPa) 6.894 787 E+00
pound-mass {lbm avoirdupois) kilogram (kg) 4.535 924 E-O01
pound-mass-foot2 {(moment of inertia) | kilogram-meter2 (kg:-m?) 4.214011 E-02
pound-mass/ foot? (density) kilogram/meter3 (kg/m3) | 1.801 848 E+O1
i rad (radiation dose absorbed) gray (Gy) 1.000 000*E-02
shake second (s) 1.000 000*E-08
torr (mm Hg, 0°C) pascal {Pa) 1.33322 E+02

A more complete listing of conversions may be found in ‘*Standard for Metric Practice E 380-84.,°
American Society for Testing and Materials.
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SECTION 1
INTRODUCTION

MISTY PICTURE was a high explosive (HE) test sponsored by the Defense
Nuclear Agency. It was detonated at 1000 hours on 14 May 1987. The explosive
charge consisted of 4685 tons (4250 Mg) of ammonium nitrate-fuel oil (ANFO) poured
in bulk into a 44-ft radius fiberglass hemisphere. The detonation of this charge
provided the approximate equivalent airblast of an 8 KT (33.44 TJ) nuclear device.
The airblast and ground motion environment was used by a variety of agencies to
collect basic explosive environment data or to test systems against a simulated

nuclear environment.

MISTY PICTURE had six TRS units placed on the testbed at overpressures
ranging from 10 psi (83 kPa) to 3.4 psi (23 kPa). A series of experiments were
positioned near the Thermal Radiation Sources (TRS) exposing them to a combined
airblast/thermal environment.

Appendix A contains the list of acronyms and and abbreviations used in
the report.







SECTION 2
TEST GROUP STAFF ORGANIZATION

The organization of the MISTY PICTURE test group staff (TGS) is shown in
Figure 2.1. Test Group Staff duties were as follows:
2.1 TEST GROUP DIRECTOR.
a. Responsible for formulation of the MISTY PICTURE test program:

(1) Planning of the test to include objectives, financing, manage-
ment, scheduling, and defining all aspects of the test prog-
ram.

(2) Assist the Technical Director in preparing the scientific
experiment plan and testbed layout.

(3) Supervise the preparation of operational plans for the field-
ing, execution, and recovery phases of the program.

b. Responsible for fielding, execution, and recovery of the MISTY
PICTURE Program:

(1) Direct the fielding aspects of the program on-site to include
scheduling, construction, photography, and recording systems.

(2) Formulate and direct the safety and security plans for the
test series and appoint Safety and Security Officers.

(3) Plan, control, and report the expenditure of funds.

(4) Establish requirements for the direct logistic support.

(5) Coordinate details for the HE and TRS sources with the agen-
cies responsible for these technical functions.

(6) Prepares the Test Execution Report.

2.2 TECHNICAL DIRECTOR.
a. Responsible for formulation of the MISTY PICTURE technical program:

(1) 1In coordination with experimenter agencies and the Test Group
Director (TGD), modify as necessary the technical experiments
using current best practices in order to obtain the quality of
data required to achieve the objectives of Deputy Director
Science and Technology (DDST) approved goals.

(2) Prepare a detailed technical plan to accomplish the scientific
program and assist the TGD in preparing a schedule to assure
timely execution of the test.
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b.

(3) Evaluate the effect of safety restrictions on the achievement
of the scientific objective(s).

Responsible for fielding and execution of the MISTY PICTURE

technical program:

(1) Serve as an advisor on the TGS and support the TGD during
fielding.

(2) Supervise and coordinate the technical activities of the test
and advise the TGD concerning management of the technical
activities of the experiments in the field.

{(3) Monitor the state-of-readiness of the technical experiments,
monitor installation of experiments, and make recommendations
for adjusting the schedule as necessary.

(4) Evaluate the impact of funding schedules, test support, field
operations, and relationships with other agencies on technical
activities with the TGD and other staff members. Coordinate
with the DFTD and cognizant HQ DNA Project Officers.

(5) Formulate changes in the technical plan as necessary to
achieve the scientific objectives and approve minor adjust-
ments in the scope of the technical experiments. Coordinate
major changes or adjustments of funding levels with the TGD
and the cognizant HQ DNA Project Officers prior to submittal
to DFTD for approval.

(6) Monitor the construction and instrumentation of all experi-
ments, ensuring that all experimenters modifications conform
to current best practice.

(7) Review the Symposium and Project Officers’ Reports.

Responsible for the reporting of the technical experiment program:

(1) Prepare the pre-test Program Document describing the scien-
tific experiments on the test.

(2) Review the post-test Project Officer's Reports and resolve
technical changes with the author(s).

(3) Prepare the event Symposium Report.
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2.3

2.4

2'5

2.6

PROGRAM DIRECTORS.

Assist the TGD as required in planning and executing the MISTY
PICTURE test program in areas of assigned responsiblities.

Assist in developing the testbed design.

Develop operational, engineering, and administrative plans, as
directed.

Coordinate and monitor the activities of experimenters/agencies
during the planning, fielding, executing, and recovery of the test.

TEST GROUP ENGINEER (TGE).

b.

d.

Provide engineering support in the planning, fielding, executing,
and recovery of the MISTY PICTURE test.

Assist in the test site and testbed design and determine construc-
tion requirements and schedules.

Perform engineering design and construction management associated
with test site and testbed preparation, experiment installation,
and site recovery.

Coordinate the construction support effort.

INSTRUMENTATION ENGINEER (IE).

a.

b.

Perform instrumentation and cable planning and instrumentation
park management.

Coordinate requirements and oversee instrumentation support during
the planning, fielding, and execution phases of the test. This
will include determining experimenter requirements, configuring
instrumentation vans, designing cable 1layouts, performing cable
coordination functions, providing for instrumentation maintenance,
and laying out the instrumentation parks.

PROGRAM ANALYST (PA).

a.
b.
C.

Develop and maintain the event test schedules.

Prepare progress status reports as required.

Provide financial management for the event, including preparation
of basic testbed and reimbursable cost estimates, maintenance of
budget and financial plans, and cost accounting.




2.7

2.8

2.9

SAFETY OFFICER (SO).

a. Develop and coordinate preparation of event safety plans.

b. Overall coordination of approval and enforcement of safety proce-
dures for the Test Group Director and the Director of the Field
Command Test Directorate.

ADMINISTRATIVE NCOIC.

a. Perform all administrative duties required to support the event.

b. Perform as a Project Net Operator in Test Control during dry runs
and event countdown.

c. Act as the Test Group Staff Vehicle Control Officer.

PHETS MANAGER/NCO.

a. Plan and coordinate all construction, maintenance and logistics
support for all permanent PHETS facilities.

b. Maintain and account for all PHETS vehicles, equipment, and proper-
ty.

c. Monitor contracts vregarding all PHETS facilities, site
improvements, or property acquisitions.

d. Coordinate with WSMR for support from appropriate agencies (i.e.
maintenance, generators, communications lines, etc.)







SECTION 3
TEST REQUIREMENTS, OBJECTIVES AND PLANNING

3.1 TEST REQUIREMENTS.
The purpose of DNA sponsored HE simulation tests is to provide a testbed
for a simulated nuclear airblast ground shock and thermal radiation effects. The
airblast and thermal pulse environments are used to evaluate target response of
military and civilian structures, equipment, systems, investigate (study) phenome-
nologies, validate predictive techniques, and expand experimental data bases.
Recent HE test programs include:
a. PRE-DICE THROW - shaped charge development program at WSMR in
1974-5,

b. DICE THROW - 600 ton ANFQ surface stacked charge at WSMR in 1976,

C. MISERS BLUFF, Phase 1 - multiburst charge development program at
WSMR in 1977,

d. MISERS BLUFF, Phase II - 120 ton ANFO stack charge and six 120 ton
ANFO stacked charges multiburst test at Planet Ranch, AZ in 1978,

e. MILL RACE (MISTY CASTLE Series 1) - 600 ton ANFO surface stacked
charge at WSMR in 1981,

f. PRE-DIRECT COURSE - height-of-burst concept development program
using 24 tons of ANFO at WSMR in 1982,

g. DIRECT COURSE (MISTY CASTLE Series II) - 609 tons of ANFO, 166-foot

height-of-burst shot at WSMR on October 26, 1983, and

h. MINOR SCALE (MISTY CASTLE Series III) - 4740 tons of ANFO, 44-foot

radius fiberglass hemisphere surface shot at WSMR on 27 June 1985.

The current MISTY CASTLE test series was continued with the fourth test
in the series, MISTY PICTURE, detonated in May 1987 at WSMR. MISTY PICTURE was an 8
KT (scaled) nuclear airblast equivalent test using a hemispherically shaped charge.
3.2, TEST OBJECTIVES.

The primary objective of the test was to provide an airblast, dust
cloud, and ground shock environment for Department of Defense (DoD) sponsored exper-
iments. These experiments were designed to determine the response of tactica) and
strategic weapon systems, communications equipment, vehicles, and a variety of
structures to this environment. A secondary objective was to provide a thermal
environment (in addition to airblast) for several experiments.

9
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The principal experiment governing the size of the event was the Ballis-
tic Reentry Vehicle (BRV) fly-through experiment. This experiment required a dust
cloud environment large enough to test the BRV. Another major experiment was the
simulated precursed environment which was used to verify the response of various
Hardened Mobile Launcher (HML) models.

In addition to the basic blast, one series of experiments were again
used to measure the effects of a simulated nuclear precursor environment. These
experiments were placed under a helium-filled mylar envelope that enabled simulation
of a precursor.

3.3 TEST PLANNING.
3.3.1 General.

Initial technical support plans were submitted to FCDNA starting in May
1985. The first project officers' meeting (POM) was held in July 1985, the second
in September 1985. With the success of the 8 KT MINOR SCALE event and a strong
requirement to increase the yield for the next large scale high explosive test,
plans to expand the test site to accommodate a 16 KT for MISTY PICTURE were initiat-
ed. Hydro code calculations were performed for a 16 KT event. Airblast and ground
shock predictions were made for the larger event. Many experimenters were planning
for the larger event but in December 1985 when the project with the strong require-
ment for a 16 KT decided to cancel its participation on MISTY PICTURE the yield was
reduced to 8 KT. Headquarters, DNA sent letters in January 1986 requesting experi-
ment proposals from the appropriate US and foreign government agencies. The third
POM was held in June 1986 and the fourth in October 1986. Numerous additional
project officer meetings were held at the Permanent High Explosive Test Site (PHETS)
on the White Sands Missile Range (WSMR), New Mexico. Table 3.1 shows the of MISTY
PICTURE milestones. Figure 3.1 shows the MISTY PICTURE master schedule.

10
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Table 3.1. MISTY PICTURE milestones.

ACTIVITY DATES
Contracting initiated Dec 1985
Participation confirmation

letters to HQDNA 31 Jan 1986
Third POM 16-24 Jun 1986
Test bed construction begins Jun 1986
Fourth POM 14-17 Oct 1986
Experiment installation Jul 1986 - Apr 1987
BETS III Mar 1987
TRS installation/testing Jan - Apr 1987
MFP #1 29 Apr 1987
MFP #2 7 May 1987
Dress rehearsal 11 May 1987
MISTY PICTURE readiness 14 May 1987
D+60 meeting Jul 1987
Results Symposium Dec 1987

Two Operational Requirement documents (OR) were prepared and submitted
to WSMR by DNA (FTO). One was for the MISTY PICTURE event and the other for the
required aircraft support. These are included in Appendix B. The OR described
detailed support requirements requested from WSMR. WSMR approved the proposed site
for MISTY PICTURE and provided use of WSMR support facilities. The following
Operational Directives are contained in Appendix B:

0D96320A  MISTY PICTURE - 4880 Ton ANFO Event

0D96320B Project Tests

0096320C Ground Checks
Each OD defined the support WSMR Directorates were to provide to the MISTY PICTURE
effort. WSMR test coordination for MISTY PICTURE was provided by the National Range
Programs Directorate (NR-PD).

11
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Following the assignment of a MISTY PICTURE Test Group Staff (TGS), the
staff proceeded to arrange for support in the following areas:

Airblast and Thermal Measurements.

The Ballistic Research Laboratory (BRL) was selected to provide the free

field airblast measurements on the test site from 400 psi to .25 psi. They measured
the time-of-arrival, the amplitude, and the waveforms of the airblast overpressure.
Ground Motion Measurements.
The US Army Waterways Experiment Station (WES) obtained the free field
airblast induced ground motion data and documented the ground shock phenomena.
Charge Container.
The University of New Mexico Engineering Research Institute (NMERI)
provided the design of the container system. Molded Fiberglass of Pennsylvania

manufactured and erected the charge container.

ANFO Quality Control Booster Placement, and Pre-arming of the Charge.

The Naval Surface Weapons Center (NSWC), Dahlgren, Virginia monitored
the ANFO fuel o0il content, particle size distribution, and the net charge weight.
In addition, they supplied and installed the booster system and were responsible for
pre-arming the charge.

Lightning Protection.

The New Mexico Institute of Mining and Technology of Socorro, NM, under
contract to the Mission Research Corporation, prepared a study entitled "Lightning
Warning and Protection for the DNA High Explosive Testbed." Mr. Ralph Carroll, Jr.,
DNA, prepared and presented a paper on 20 November 1986 to DNA on the subject of
"MISTY PICTURE Lightning Protection Methods and Procedures." Dr. Robert L. Gardner
of the Mission Research Corporation prepared and presented at the same meeting a
paper, "Currents on Buried Wires."

Dust Devil Studies.

The following PHETS Dust Devil Studies were presented at DNA on 20
November 1986:

1. The “"MISTY PICTURE" Dust Devil Census, Preliminary Results, Phase 1,
Field Observation Program, 13 May - 21 August 1986, by Dr. John Snow, Purdue Univer-
sity

2. Dust Devil Study of WSMR, PHETS by John Peterson, NMERI.
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Arming and Firing.

Sandia National Laboratories, Albuquerque (SNLA), Division 7132, pro-
vided the charge arming and firing support. Firing cables, X-unit, and the  timing
and firing interface equipment were provided and exercised during each dry run.

Tech. Reps., Inc.

Tech. Reps., Inc., (TRI) in addition to fielding experiments shown in
Section 6, provided management and administrative engineering support including
safety engineering, analysis and documentation, preparation of engineering designs
and drawings which included site investigation, road, park, gaugeline designs,
drainage, electrical power, and experiment support designs. TRI's support included
a civil engineer, an electrical engineer (part-time), a safety engineer (part-time),
construction inspectors, draftsmen, and administrative assistance.

WSMR

WSMR provided photographic support, range security (SAC provided the
testbed security), construction equipment and personnel, ground and flight safety
support, logistical support, and public affairs assistance.

Cortez III.

Cortez 111 personnel dug the cable trenches, laid the cable, provided
surveying support, modified and installed camera pedestals and targets. They fabri-
cated and emplaced gage mounts, fabricated 20 metal boxes out of 1/2 steel for use
on the DPR, they installed the TRS units and backfilled the areas, then poured slabs
around the units. They did the trenching for the corregated metal pipe (CMP) and
backfilled around and on the dusty precursed radial (DPR). They provided labor
support for the installation of the trees. They installed zebra boards for the
camera backdrops. They provided labor support to the UK, Norway and Canada. Cortez
111 provide labors to support Boeing's efforts on the DPR and provided water truck
and drivers for lost contron on the test bed.

Gracon/UCEC.

Designed, fabricated, and installed the high pressure helium gas system
which was used to simulate the unique precursor shock wave simulating a nuclear
explosion shock wave. Speed of sound detectors were utilized to determine the
percent of helium gas present in each section of the dusty precursed radial.

3.3.2 Security.
Security concerns were significantly greater in MISTY PICTURE than on
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MINOR SCALE, DIRECT COURSE or MILL RACE. Approximately 25 percent (over 50) of the
experiments were classified either pre and/or post event. This required significant
operational security (OPSEC) planning prior to fielding, and positive security
controls on the test site before and after the event. These controls were provided

by the Strategic Air Command (SAC) Guard Force. Sixteen guard posts were set up as
shown in Table 3.2.
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Table 3.2. MISTY PICTURE guard posts.

Post A - WSMR/ARMTE

Post B - BRL/FET

Post C - ANFO/GZ

Post D - North Park (Access point)
Post E - South Park (Access point)
Post H - BMO/HML

Post L - VIPER Launch Site

Post M - BRV Launch Site

Post N - NAVY/NSWC

Post 0 - Observation Point

Post P - Roving Patrol - Daily Security Checks
Post R - Re-entry Control

Post S - Security Area/RTE 13
Post U - Stallion Range Control
Post V - Admin Park (Shot Day)
Post W - West Park (Access point)

- - - - et S P S TN P S D S A S P B R R Y R e A S YR D SR T S ) A A SR A G S S SR YR S M R S SR S W G W R G eR G =P G MR G e

The FCDNA CI detachment provided assistance during the entire OPSEC
effort by providing planning guidance to concerned experimenters.
3.3.3 Environmental Assessment and Archeological Survey.

The construction for the MISTY PICTURE experiments and the test bed
resulted in the temporary disturbance of about 480 acres of land. The effects of
the explosion included airblast, thermal, noise, ground shock, crater formation,
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ejecta, missiles, and chemical by-products. Damage or destruction of plants and
animals (mostly rodents and lizards) was restricted to within 1400 meters of GZ.
Ground level dust and other air pollutants from the diffusion of the explosion cloud
were well within the most restrictive air quality standards. No endangered species
were affected by the program. Known archaeological sites were not affected. Appen-
dix C contains the "Finding of No Significant Impact." A picture of the McDonald
Ranch (a National Site) on WSMR near the permanent high explosive test site (PHETS)
is shown in Figure 3.2.

3.3.4 Public Affairs Plan.

A Public Affairs Plan (Appendix D) described policies, objectives,
delineated responsibilities, and provided guidance for the conduct of public affairs
activities in connection with the MISTY PICTURE test. An Information Brochure
(Appendix E) was prepared and distributed to observers on shot day.

3.3.5 Safety.

A. Responsibilities.

The Assistant Director, for Testing (ADFFT), DNA has ultimate responsi-
bility for the safety of all operations, personnel, and equipment on DNA conducted
tests. The Safety Program was the responsbility of the MISTY PICTURE Test
Group Director (TGD). The Test Directorate Safety Engineer implemented Test Direc-
torate Safety Programs and was responsible for coordination of all MISTY PICTURE
safety issues with the Chief, Safety Office, WSMR, for the TGD. Appendix F shows
the MISTY PICTURE Safety Plan Supplement.

Each agency was responsible for:

1. The safe conduct of its operations at WSMR.

2. Coordination of hazardous activities with the TGD to prevent jeop-
ardizing other experiments and their equipment.

3. Reporting of all accident(s) to the TGD.

4. XKnowledge of, and compliance with, the MISTY PICTURE safety require-

ments.

5. Preparation of Safety Standard Operating Procedures.

B. General.

A variety of hazards existed on the MISTY PICTURE test bed. The hazards
generated were minimized by cooperation between agencies, ensuring all personnel
were briefed, and by exercising sound judgment in working with hazardous items. In
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